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. RATIONALE FOR ACCEPTANCE

THE MOVING-PARTS COUNE IS LOW. ALL MOVING PARTS ARE SUPPORTED
&Y PRECISION DEARINGS wHiCH ARE ORY LUBRICAIED. BEARING

STRESSES AND ROFATIONAL SPEEDS ARE LOM.
VHE SPUR GEAR SEGMENTS ARE PRECISION GROUND AND DRY

SIRESS ANALYSIS FOR GIMBAL IRUNNIONS, BEARINGS, i INKAGES, AND

PROJECT: $SRMS
ASSTY nnu?itElTﬁiE?'!!!E1I!IIE!!I:E!E!Z!EEI!EEiIBZ
FATIUNE EFFECT
onaulng ats. AND o 7]
DESIGNATION CAUSE END [IEM CAITECALITY
TRANS MOOE ; INC QUTPUT M DESIGN FEAJUAES
LAT [ONAL INFERMITIENT | x, vyomzmay | ..o.o% FEAIURES
#AD ELECTRICAL, - CRANGE
5?¥l=utltl output, ERRATICALLY.
SPAR PN CAUSE(S): WORST CASE
SItSSEN ¢y orary | LT
TRANSDUCEA . UNENPECTED
HOTION, LUBRICATED,
INCORRECT H/C
COMMANDS ,
UNANNUNC IATED

EIEH ACtion

REDUNDANT PATHS
REMAIMING

GEARS WAS COMSIRMED ADEQUATE SAFETY MARGINS UKﬂEI‘;IuI:(IHhSE i
ND
SIDE LOAD APPLIED FO HAMD GRIP IN ANY LATERAL DERECTION,

INPUT LOADING - 300 POUNDS INJO/0UT OF HANDGRIP
REFER TO VADLE 14.4 FOR WARGINS OF SAFETY,

SIRENGINS OF VHE MECHNICAL LINKAGE SYSTEMS HAVE SEEN

DEMONSTRATED 8Y DESIGN PROOF-TESTS. THE SEAINLESS STEEL
RENG AFFORDS ADDITIOMAL PROTECTION AGAINS) DAMAGE DUE |

ENTERMALLY APPLIED LOADS.

THE BASIC TRANSDUCER DESIGN IS JDENTICAL IN FORN, MATERIALS
AND PROCESSES, TD THE ORRITER RHC TRANSDUCER. THE WINDINGS ARE

INPREGNATED AND POIVED IN THE FORM OF STATOR WiMDINGS,
THERE ARE ND MOVING CONIACIS AND HEAT TRANSFER TO THE
TRANSDUCER CASE ENSURES LOW TEMPERATURE STRESS.

EACH TRAMSDUCER ASSEMBLY CONPREISES AN INPUT SHAFT gEH;ER“IIB
NG WITH
THREE QEANINGS, EACH VRANSDUCER ASSEMSLY IS SUBJECTED 10 AN
ACCEPTANCE LEST PRIOR TO ASSEMBLY 10 VHE HAND COMTRDLLER
MECNANISHS. SPRING LIFE WAS BEEM DEMONSTRATED 10 1000600

SPRING ANO THE BASIC TAANSDUCER, MOUNTED IN THE

CYCLES.

THE JUO HALVES OF THE CASE HOUSING HAVE THE MATING EOCES
MACHINED TO FORM AN OVEALAPPING SEAL. THESE EDGES ARE COATED
WITH AN EPOXY SEALANT O ASSEMBLY. INGRESS OF PARTICULAIES
VHROUGH THE INPUT SHAST BEARING IS PRECLUDED @Y A FLEKIBLE

SEALING 80OF,
ALL THREADED FASTEMERS ENGAGE [N SELF LOCKING FHREADS.
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LATEONAL IMTEAMETTERT
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ary-1
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PROJECT: SRmS
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SURLACEDING DATE:
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o 11 RATIONALE FOR ACCEPIANCE
END ITEW CRITICALIRY
tHE OUTPUT IN ACCEPTANCE TESIS
K, YOR T MAY | aeiieiealiian..s
CHANGE THE THC IS SUGJECIED 10 THE FOLLOMING ACCEPTANCE ENVIRONNENTAL
ENRATICALLY. TESTING AS AN SRU.
WORST CASE O VIBRAFION: CEVEL AND DURATION REFERENCE TABLE 1 '
UNENPECTED O THERMAL: 100 DECNEES f TO 0 DEGREES F (12 HRS PER
MOV IOH, CYCLEY 2 CYCLES TOTAL.
INCORRECT H/C
COMMANDS , THE THC IS TESIED AS PART OF THE DAC SUBSYSTEM WHICH CONSISTS
UMAMMUNC I ATED OF DAC PANEL, INC, AND RHC: PER TP3L7.
CREM ACTION THE THC 1S FORERER TESIED AS PART OF THE ANS SYSTEM TESTS
REQ, (IS8 RHS STRONGHACK TESV AWD TP552 FLAT FLOOR TEST), WHICH
VERIFIES THE ADSENCE OF THE FAILURE MODE.
AEDUNDANT PATHS
REMATHING OUALIF ICATIONS TESTS
N/A THE THC HAS BEEN SUBJECTED TO THE FOLLOWING GUALIFECATION TES)
ENVIRONHENTS . _
O VIBRATION: LEVEL AND DURATION REFERENCE TABLE 1
0 SHOCK: 20G/HINS - 3 AXES (6 DIREC)IONS)
O THERNAL:  +140 DEGREES F 1O -23 DEGREES F {6 CYCLES)
12 HRS PEA CYCLE -
O MMIDITY: 95X RH MAINTAIN AT 120 DEGREES ¢ FOR & HRS
AND DECREASE FROM 120 DEGREES F 10
! 82 DEGREES F IN 16 HRS.) 10 CYCLES TOTAL,
0 EMC: HIL-STD-451 AS MODIFIED BY SL-E-0002 (1€STS
CEO1, CEOY, CSOI (DC/AC), CS02, CS08,
2602 (/M) 0502, #s03, afos.
FLIGHT CHECKOUT
PORS OPS CHECKLIS! (ALL VEHICLES) JSC 14987
_sie_Bs APPROVE ATE:

SYSTEM: DAC CONIROLS SUBSYSTEM
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STSIEM: DEC CONIAOLS SUBSYSTEM
eSS ssesmececscneaa A$S*¥ MONENCLATURE : TRANSTAYJORAL WAWD TONTRDELEN  Ass'v p/N: SITSSETVA— — — — sueer,

N
[ FRER ~ RIRE-WIT."X | FATIURE WODE | FATUURE EFFECT | HOUN T TURC — - T
REF. REV. paawinG nér. AND o 1] . RATIONALE FOR ACCEPTANCE
DESIGHNATION CAUSE . END ITEM CRITICALETY
1820 0 hANS - MOOE ; . THC OUTPUT 3N QA7 |NSPECT IONS
LATIONAL INTERMITTENT K, ¥
HAMD ELECTRICAL CHANGE
CONVAOLLER oulrus., ERRAVECALLY. THE TRANSDUCER ASSY CONSISTING OF A TRANSDUCER, DRY LUBE
a1 . BEARINGS AND SPRINGS EJC. ARE BOUGHT OUT PARTS AS REQUIRED BY
SPAR P/ CAUSE(S): VORST CASE CAE SPEC PSBTTBA. IMSPECTIONS ARE PERFORMED BY THE SUPPLIER
S11356118 Ry fauLly | -l CLIFION PRECISION 10 VERIFY THAT EACH MANUFACTURING, ASSEMBLY
TRANSDUCER . UNENPECTED AND TEST OPERATEON IS SATISAFCTORILY COMPLEVED. THE TRANSDUCER
MoTION, ASSENBLY 1S ACCEPTANCE TESTED BY CLLFTON WHICH ERCLUDES
INCORRECT W/C INSULATION RESISTANCE CHELKS, AMBIENT PE&ID&MHCE, VIBRATION,
COMMANDS , THERMAL CYCLENG AND POSF THERMAL PERFOAMANCE, THE ASSEMBLIES
UNAMMMC I ATED ARE SOURCE IMSPECFED BY CAE QUALITY ASSUAANCE PRIOR 10
CREW 'ACTION SHIPMENT 1O CAE, QUALIFICATION OF ASSEMELY )S PEAFORNED ATl THE
REQ. THC ASSEMOLY LEVEL.

REDUNDANT PATHS MECERVING INSPECTION VERIFIES THAT FTHE WARDVARE RECELVED 1S AS
RENAIRENG IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT WO DAMAGE HAS
-------------- OCOUMAED DURING SHIPAENT. AND THAT APPROPRIATE DATA HAS REEW
WA RECEIVED WMICH PROVIDES ADEQUATE TRACEABILITY IMFORMATION AKD
IDENTIFIES ACCEPTABLE PARTS.

THE THC ASSY IS INSPECTED TMROUGHOUT MANUFACTURE AND ASSEMBLY
AS APPROPAIATE 10 THE MANUFACIURING SYAGE COMPLEIED.

THE MECHANICAL LINKAGE, GEAR TRAINS, VRANSOUCER MECHANISH AND
GIMOAL STRUCTURES ARE GTMENS:OMALL ¥ LHECKED USING STANOARD
ENSPECTION JECHNIGUES, AMD LuBKICAILON APPLICARION VERIFIED
UHERE APPROPALATE.

DRY LUBE BEARINGS RECEIVE DIMENSIONAL INSPECTION AT THE
SUPPLIER AND VERIFICATION DY RECEIVING INSPECTION PRE-ASSEMBLY
ENSPECTION VERIFIES CIRCULARITY OF BALL TRACKS AMD TNNER/CUTER
RACE DINETEAS. AFTER ASSENILY PRIOR TO LUGNICATION, RADIAL
CLEARANCE MEASUREMENTS ARE TAKEN. FOLLOWENG ll.!ﬂlll'.‘hlﬂll,

RUM- IN/BURNTSHING AND CLEAMING OF DAY LUBE BEARINGS,
SPECIALIZED BEARING INSPECTION EQUIPMENT AT SPAR 1S USED TO
VERIEY QUALITY AND STICTION LEVELS THAOUGH STRIP CHARD
RECORDING OF TOROUE TAACES. BEANLNGS ARE THEN RETURNED 1O THE
SUPPLIER FOR FIMAL RADIAL CLEARANCE MEASURENEWTS. GOVERNMENT
SOURCE INSPECTION L[S ENVOKED ON ALL BEARING PROCUREMENTS.

PRECIOSURE INSPECTION IS PERFORMED TO CHECK FOR FREEDOM OF
MOVING PARTS ADEQUATE RETEMTION OF WIRING, GENERAL LORKMAKSHIP
AND CLEAMLINESS.

(SPAR/GOVERRMENT REP. - MANDATORY INSPECTION POINI).

PRE-VEST INSPECIION OF THC ASSY. INCLUDES AN AUDIT OF
LOVER TIER INSPECTION CONPLETION, AS BUILE CONF IGURAT JON
VERIFICATION 10 AS DEsiuM EVC. (SPAR/GOVEAWMENT REP . -
MANDAFORY INSPECTION POINTY.

A TEST READIKESS REVIEW (TAR) WHICH INCLUDES VERIFICATION OF
TEST PERSOWNEL  TEST DOCUMENTS, TESE EOUIPMEN] CALIBRATIOR/
VALIDATION SIAfuS ANo WARDUARE CONFIGURATION IS CONVENED BY
OUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
NELIABLLATY, COMFIGUMATION CONTROL, SUPPLIER AS AﬁPllClBlE,
AND THE WHMENT REPRESEMTAIIVE, PRIOR 10 TuE START OF ANY

—

FORMAL TESTIMG (ACCEPTANCE OR QUAL IFICAI 10N).
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MANDATORY INSPECTEON POINI),
INTEGRATION OF DEC PANEL

GROUNGING CHECKS
INSPECIION FOR SENT OR PUSHBACK COMIACTS ENC.

SUB-SYSVEN PERFORMANCE TESTING (ATP)
PERFORMANCE TEST. {MANOATORY INSPECT]ow POINTY,

SRHS SYSTEMS INTEGRATION
ENCLUDES GROUMDING THECKS, THRU WIRAIMG
IMTERFACE COMNECTORS FOR SEMI OR PUSH BACK
- SRMS SYSTEMS TESTING -

DATE:
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ACCEPTAMCE TESTING (ATP) INCLUDES AMBIEM! PERFORMAMCE ,
THERMAL AND VIBRATION TESTING, {SPAR/GOVERNMENT REP. -

RHC, THC AND MCIU, ENSPECTIONS ARE
PERFORMED AT EACH STAGE OF INJEGRATION, WHICH ENCLUDES
INTER CONKECT CABLE VERIFICATION, COMNECTOR

INCLUDES AN AMBIENT

THE INTEGRATION CF MECHAMICAL ARM
SUBASSENBLIES AMD THE FiLIGHT CABIN EQUIPHENT 10 FORM THE SRKS.
INSPECYIONS ARE PEAFORMED AT EACH PHASE OF INTEGRATION WHICH
CHECKS, WIRING ROUTING,
COMTACTS ETC.

STRONGBACK 'unn FLAT FLOOR AMBIENT
:tl’?:ﬁlllltf VEST. (SPAR/GOVERNMEMT REP. - MAKDATORY INSPECT 10N
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HAND ELECTRICAL CHANGE
E?:I=otliu ouTPUT. ERRATECALLY.
SPAN P/M CAUSE(S): WORST CASE
S1155€110 oy pty | -l
TAANSDUCER . UNEXPECTED
MOTION.
INCORRECT H/C
COMMANDSS,
USANNUME IATED
CAEV ACTION
AEQ.
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THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FAILURE
MODE ON THE SAMS PROGAAN.
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PROJICT: SANS

ASS°v nonERCTATORE: TRAWSLAYTOHAC WARD TORYROLLER

SYSTEN: DAC CONTROLS SUBSYSTER
ASS'Y P/N:

SHLET; _@

THEA ¥ TATCUAL WooE 1Ly ({3 HOUR ; TURC.
13 % REV. pAAuING REF. AND oN 14 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE END MTER CRITICALITY
1620 1 TRANS - MOOE ; . THC QUTPUT IN '
LATIONAL INTEANITTENT X YO0 7 ay OPCRATIONAL EFFECTS
- HAND ELECTRICAL: CHARGE | eemeeeeeee
CONTROLLEN outrPuT. ERAATICALLY,
ary-a AN OOES MOT RESPOND PROPLRLY TO COMMANDS OR DRIVES Wi THOUT
SPAR /N CAUSE(S): HORST CASE CONNAND. WHEM THE COMMAND 1S REMOVID, THE ARM COMTINUES To
SHISStuis (1) FAULTY | ~----m-eeo DRIVE. .
TRANSDUCEA. UNEXPLCTED t
ROTI0M. CREW ACTION
IKCORRECTY W/ | ---eeoee-o
CONNAMDS APPLY BRAKES.
UNANNUNCEATED
CAEW ACTION
REQ. CRIM TRAINING
REDUNDANT PATHS THE CREW MILL BE TRAINED TO ALWATS OBSERVE WHETHER THE ARM
REMAINING IS RESPONDING PROPERLY TO CONMANDS. IF T ISN°T _ APPLY BSRAKES.
N/A

MISSION CONSTRAINTS

OPERATE UMDER VERMIER RATES WITHIM 10 FT OF STRUCTYRE . THE
OPERATOR MUST BE ABLE TO DETLCT THAT THE ARM IS RESPOND NG
PROPERLY TO CONMANDS VIA WINDON AND/OR CCTV VIENS DURING
ALL ARM OPLRATIONS.

SCAEEX FAILURLS

N/
ONASD OFFLINE

EXERCESE THC THROUGH FULL OPERATVING RAMCE IN CACR AXIS
U(lll’: OUTPUT VOLTAGE CHANGE SMOOTH AND CONTINUQGUS AT THC
ouTPy

ONRSD ONLINC INSTALLATION

EXCACISE THC THAOUCH FULL OPERATING RANGE N CACH AXIS
VEREFY BIT COUNT CHANGLS NOMOTOMICALLY
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